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1 Platelet characterisation
As-synthesised CdSe NPLs.
Rectangular CdSe NPLs with a thickness of 4 monolayers (MLs) were synthesised according to a previously published procedure. 1 TEM images of the as-synthesised NPLs ( Figure S1 ) show, that NPLs with a mean size of 22.8 nm ± 2.9 nm x 7.1 nm ± 1.4 nm were obtained. It is moreover visible, that the corners of the platelets are slightly rounded. The desired platelet thickness was confirmed by UV/vis and emission spectroscopy ( Figure S3 ). Figure S3 . Optical characterisation of as-synthesised CdSe NPLs. The absorbance of the NPLs is shown in grey. The characteristic absorption features of 4 ML NPLs, corresponding to the light holeelectron(lh-e) and the heavy hole-electron (hh-e) transition, are located at 480 nm and 510 nm, respectively. The PL emission maximum is located at 511 nm (blue line) with a FWHM of 8 nm. The PL excitation is shown in green.
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Phase-transferred CdSe NPLs.
The NPLs were transferred to aqueous solution by ligand exchange with 11-mercaptoundecanoic acid following a literature procedure with slight modifications. 2 Although the optical features of the NPLs appear to be weakened and strongly red-shifted after the phase transfer (Figure 2 ), the TEM images reveal, that the platelet shape is retained ( Figure S4 ). However, the fluorescence of the NPLs was observed to be completely quenched during the phase transfer. After the successful phase-transfer the NPLs were re-dispersed in differently concentrated KOH solutions and water.
It needs to be noted, that also other ligands (3-mercatopropyl acid (MPA) and 2-(dimethylamino)ethanethiol hydrochloride (DMAET)) than MUA were employed for the phase transfer of the NPLs, but no cryaerogel formation was observed in these cases. This could be attributed to the ligand concentration being too high for a successful cryoaerogelation process. Whereas the S2 ligand concentration in these two solutions could not be further reduced without destabilising the NPLs, NPLs coated with MUA could be sufficiently purified by a washing step with acetone.
This washing step is crucial for the fabrication of cryoaerogel films on glass electrodes, as the attachment of the non-washed particles on the electrode surface is too low to allow any further characterisation ( Figure S23 ). Figure S6 . Photographs of the cryoaerogel coated parts of different photoelectrodes. In this series, the concentration of the KOH, which acts as a structure-defining agent, was varied. For the electrode preparation, 20 µL of the respective aqueous NPL solution was used. 
X-ray diffraction results.
Reproducibility and homogeneity of the cryoaerogel coating.
The homogeneity was evaluated on the millimetre-scale by UV/vis spectroscopy and on the micrometre-scale by SEM. At first, the UV/vis spectra of six identically fabricated photoelectrodes are shown in Figure The results reveal that the coatings slightly differ from each other, but that these differences The thickness of the coatings, in contrast, was observed to be nearly uniform. In Figure S15 . Possible reaction pathways in aqueous sodium sulfite solution under visible light illumination. All potentials are given for pH 9.5 and were derived from different literature sources. 6, 7 The reduction of protons by excited electrons leads to negative photocurrents (grey arrows), whereas the oxidation of sulfite by photogenerated holes produces positive photocurrents (green arrows). The light blue bar represents the region in which the electrode potential was swept during the LSV measurements. I m . E x t e r n a l P h o t o c u r r e n t Q u a n t u m E f f i c i e n c y ( % ) R e . E x t e r n a l P h o t o c u r r e n t Q u a n t u m E f f i c i e n c y ( % ) I m . E x t e r n a l P h o t o c u r r e n t Q u a n t u m E f f i c i e n c y ( % ) R e . E x t e r n a l P h o t o c u r r e n t Q u a n t u m E f f i c i e n c y ( % ) 
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Additional data regarding photoelectrochemical sensing
The data points determined in the sensing experiments were fitted using the following function:
The following parameters were obtained for the multilayer and the cryoaerogel, respectively:
Multilayer: I n c r e a s i n g c o n c e n t r a t i o n D e c r e a s i n g c o n c e n t r a t i o n Figure S33 . Photoresponse of a CdSe NPL photoelectrode to different ferricyanide concentrations.At first, the ferricyanide concentration was increased quickly to 260 µM. Then, the ferricyanide concentration was gradually decreased by removing 1/10 of the electrolyte volume from the measurement cell and refilling the cell wih fresh phosphate buffer. The line in between the data points was inserted to enhance the distinction between the two parts of the experiment. After an equilibration time of 1 h, the ferricyanide concentration in the phosphate buffer was increased gradually (grey squares, 1st run). After a concentration of 224 µmol L −1 was reached, the electrolyte solution in the measurement cell was removed and the measurement cell (containing the cryoaerogel working electrode) was rinsed several times with phosphate buffer. Subsequently, the ferricyanide concentration was increased to 224 µmol L −1 again (blue squares, 2nd run). The sensitivity of the cryoaerogel electrode was observed to decrease slightly between the two runs. We attribute this to the fact, that the cryoaerogel structure is very sensitive to turbulences in the fully hydrated state so that some parts of the cryoaerogel may have desorbed from the electrode during the rinsing process.
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5 Details on the photoelectrochemical setup Electrochemical measurements were carried out using a ModuLab XM ECS potentiostat from Solartron, a Hameg HMF 2525 frequency generator from Rohde und Schwarz, and a 7270 general purpose DSP lock-in amplifier from Signal Recovery. A FDS100 Si photodiode purchased from ThorLabs was applied to measure the photon flux of the 468 nm LED ( Figure S36 ). In order to avoid photocurrents which are too high to be processed by the lock-in amplifier, grey filters were inserted between the light source and the photodiode. The applied Ag/AgCl reference electrodes (3 M NaCl electrolyte) were purchased from BASi (type RE-5B). Every potential mentioned was measured in relation to this electrode type. As the counter electrode, a roughened platinum wire was applied. ITO glass was purchased from VisionTek Systems Ltd. The geometrical area of the working electrode in touch with the electrolyte is a circle with a diameter of 5 mm and an area of 0.2 cm 2 . 
